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Editorial

Regression of coronary atherosclerosis: is it possible?
JAMES SHEPHERD, CHRISTOPHER J PACKARD

From the Department of Biochemistry, Royal Infirmary, Glasgow

1984 was a good year. Contrary to orwellian predic-
tions of doom it heralded a new era of confidence in
the possibility of reducing the impact of coronary
heart disease in the community. At a cost of $150
million, and with a one tailed t test significance of
p < 0 05, the Lipid Research Clinics Coronary
Primary Prevention Trial (sponsored by the National
Institutes of Health) produced convincing evidence
that lowering plasma concentrations of cholesterol in
symptom free hypercholesterolaemic men reduces
the likelihood of their having a myocardial infarc-
tion.' This study highlighted the graded benefit to be
gained from increasing the vigour of treatment to
lower blood lipids and popularised the concept that a
10% fall in total plasma cholesterol should lead to a
2% reduction in coronary heart disease risk.2 A rapid
succession of additional reports'3 culminating in the
eagerly awaited Helsinki Heart Study,6 underscored
the importance of cholesterol reduction in any
programme designed to attack coronary disease.
The pharmaceutical industry has not been slow to

appreciate the importance of these findings. New
lipid lowering agents and old friends in fresh guise
are being offered to the physician. This expansion
widens choice, but also carries with it the need to
establish the benefit/risk ratio of the regimen, which
may be prescribed for the remainder of the patient's
life. Ideally we would like to know whether all newly
introduced lipid lowering agents are able to cut
coronary morbidity and mortality, but the cost of
such prospective studies is prohibitive. There is,
therefore, a pressing need to identify a different,
possibly softer, end point. Coronary angiography is
the obvious candidate, even though it tests only one
part of the overall pathophysiology of the disease. It
allows us to assess the state ofthe lesion but cannot be
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used predictively to identify when or in whom we
may expect to see an infarct. Nevertheless, this direct
indicator of lesion progression or regression may
provide a good measure of the efficacy of lipid
lowering drugs.

How realistic is it to expect that human
atherosclerotic lesions can be made to
regress?

The pathologist, who sees these lesions every day,
would probably take the view that the tissue damage
and inflammatory response that characterise them
are unlikely to respond to currently available
regimens. In fact, the advanced atherosclerotic
plaque with its fibrous cap, necrotic core, widespread
calcification, and infiltrates of inflammatory cells
appears to be a permanent, continuing feature of the
patient's remaining years. In theory, however, all of
these elements are amenable to mobilisation or even
degradation.

Recent studies have shown that even the lipid core
within the plaque7 is continually turning over, albeit
slowly, and may therefore (under appropriate condi-
tions) be leached from the lesion. Certainly, studies
in animal models have shown that it is possible to
mobilise arterial wall cholesterol and induce regres-
sion if a satisfactory reduction in plasma cholesterol
can be achieved.8 Until recently most lipid lowering
drugs could be expected to reduce cholesterol by no
more than 25%o, and clinical investigators had to be
satisfied with lesion stasis rather than regression39 as
an acceptable end point of their arteriographically
monitored intervention studies. Now, the availability
of new, powerful lipid lowering agents may have
made regression a more readily attainable objective.
They also offer an improved prognosis for the
increasing number of patients crippled by coronary
artery disease for whom bypass grafting is viewed as
the only alternative.
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The long term benefits of this procedure are

limited because up to a third of the grafts will have
become stenosed within a year of operation.'0 Fresh
hope for these patients comes from the recently
published Cholesterol Lowering Atherosclerosis
Study (CLAS) in which 162 men who had had
coronary bypass surgery were treated by a combina-
tion of diet, colestipol, and nicotinic acid in the
expectation that their remaining coronary atheros-
clerotic lesions might be induced to regress.5 This
treatment lowered low density lipoprotein choles-
terol by 43% (from 4-42 to 2-51 mmol/l) and raised
the high density lipoprotein concentration by 37%
(from 1-15 to 1-57 mmol/1), so that the ratio of total/
high density lipoprotein cholesterol was reduced
almost to the value at which regression is the rule
rather than the exception in animal studies.8
An additional feature of the CLAS study was that

benefit of treatment was evident across the whole
range of plasma cholesterol values found at entry.
Even patients who would be considered to have
"normal" plasma cholesterol concentrations (as low
as 4.8-6.2 mmol/l) benefited from cholesterol reduc-
tion. This finding accords with the results of the
massive Multiple Risk Factor Intervention Trial,
which showed that coronary risk was continuous
across the population range for cholesterol concen-
tration."

What are the implications of these findings?

The arguments developed above have important
implications for cardiologists and cardiac surgeons.
The weight of evidence suggests that regression of
coronary lesions is attainable, but only with vigorous
and effective treatment to reduce blood lipids. In
practice this means a reduction of at least 40% in low
density lipoprotein cholesterol. At the moment this is
only possible with combinations of drugs such as
sequestrant resins coupled with nicotinic acid or
clofibrate derivatives. The potential for the newly
developed 3-hydroxy-3-methylglutaryl coenzyme A
reductase inhibitors is considerable because by
inhibiting synthesis of cholesterol, particularly in the
liver, they make it possible to achieve cholesterol
reductions of up to 68%.12 l3
The message for the cardiac surgeon is quite clear.

Bypass grafting has an immediate impact on symp-
toms but does little for the prognosis ofmost patients
unless the underlying causes of the disease are
tackled. All patients who have had bypass grafts
should share in the benefit that comes from treating
the factors in their lifestyle that affect their coronary

risk. Vigorous treatment to lower blood lipids is
essential in these individuals.
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